Objective: to analyze demographic and clinical variables as predictors of cognitive disorders in Parkinson's disease (PD). Method: a cross-sectional descriptive study was carried out at the Pro-Parkinson Program of the Hospital das Clínicas of the Federal University of Pernambuco. The instruments used were the Mini Mental State Examination (MMSE), Scales for Outcomes in Parkinson's disease -Cognition (SCOPA-COG), the Hoehn & Yahr Staging Scale (HY), the Unified Parkinson's Disease Rating Scale part 3 (UPDRS-III), and the 15-item Yesavage Geriatric Depression Scale (GDS-15). A multiple linear regression model was used for the predictive outcome and the Mann-Whitney test was used to compare the elderly and the non-elderly groups. Results: the sociodemographic data of 85 people were collected and the participants underwent a cognitive profile evaluation (MMSE and SCOPA-COG) and clinical evaluation (HY, UPDRS-III, GDS-15). Multiple regression analysis found significant results for age, work activity, and tremor index, explaining 59% of the variability of SCOPA-COG. There was an inverse correlation with age and work activity and a direct correlation with tremors. The SCOPA-COG and MEEM scores were significantly lower in elderly patients, with an emphasis on executive functions. Conclusion: the predictors of cognitive impairment were age, work activity, and tremors. Cognitive impairment was greater in elderly patients with PD, especially for executive functions.
INTRODUCTION
The aging process can be accompanied by the onset of chronic diseases and the complications that accompany them. Parkinson's Disease (PD) and Alzheimer's Disease are the most prevalent neurodegenerative diseases that affect elderly people 1 . PD is characterized by the degeneration of the dopaminergic neurons of the compact part of the substantia nigra of the midbrain. Its main motor signs and symptoms are bradykinesia, rigidity, resting tremors and postural instability 2 .
Individuals with PD also have a heterogeneity of cognitive deficits in their executive functions, language, memory and visuospatial ability, especially in older elderly persons with Parkinson's. This may be characterized by mild cognitive impairment (MCI) or even dementia 3, 4 . Given this risk, early identification of the disease is necessary. Guidelines for the diagnosis of MCI and dementia in PD have already been proposed 5, 6 , but there remains a lack of well-validated criteria for the diagnosis of cognitive deficits in elderly patients with PD 7 .
Advanced age, schooling, and clinical profile are some of the factors explored in studies of cognitive impairment in patients with PD [8] [9] [10] [11] . However, the association between these variables and cognition, comparing groups of Brazilian elderly and nonelderly persons with PD, has yet to be performed.
The objective of the present study was therefore to analyze demographic and clinical variables as differentiating predictors of cognitive disorders in individuals with Parkinson's disease.
METHOD
A descriptive-analytical cross-sectional study was performed at the Neurology Outpatient Clinic of the Hospital das Clínicas of the Universidade Federal de Pernambuco (HC/UFPE) between January and June 2017, in association with the activities of the Pro-Parkinson's Program. Patients with a clinical diagnosis of idiopathic Parkinson's disease and satisfactory communicative levels, who had no other neurological diseases, had not undergone surgical interventions in the brain and were not receiving cognitive rehabilitation treatment were selected to participate in the program. The criterion used for the definition of elderly was 60 years of age or older at the time of evaluation. The sample size needed to estimate the mean SCOPA-COG with an accuracy of 1.2 points based on a confidence interval of 95% was 76 patients.
The Scales for Outcomes in Parkinson's DiseaseCognition (SCOPA-COG) and Mini Mental State Examination (MMSE), both validated for use with the Brazilian population, were used as instruments to collect data to assess cognitive profile 12, 13 .
The SCOPA-COG scale evaluates memory, attention, executive functions and visuospatial function, and was developed specifically for the evaluation of the cognitive domains in which patients with PD are frequently deficient 14 . The maximum score of 43 indicates better cognitive performance, while the cut-off point used to indicate dementia was 17 15 , and that for the indication of MCI was 26 16 .
The MMSE is the most widely used cognitive screening tool in Brazil and around the world, and was employed as a reference in this study. It assesses temporal and spatial orientation, short-term memory and recall, attention and calculation, and language and visuospatial skills 17 . The Brucki et al. 18 version was used in the present study, with 18 the cutoff point for dementia for illiterate individuals, 21 the cutoff for people with 1 to 4 years of schooling, 24 for those with 5 to 8 years of schooling and 26 for those with more than 8 years of schooling. The maximum score of 30 points indicates better cognitive performance 19 .
A form was used to obtain the sociodemographic characteristics of the sample, with respect to age, gender, years of schooling, work activity, economic classification, comorbidities, and equivalent dose of L-dopa being used.
Work activity was divided into three categories G (1), G (2) and G (3), with group G (1) composed of professions with higher cognitive demands and G (3) those with lower demands. Professions in G1 included: science and arts professionals, managers, mid-level technicians; G2: administrative service workers, vendors and service providers, artisans and production workers, machine operators and assemblers, members of the armed forces; and G3: agricultural workers, housewives and manual workers.
Economic classification was defined according to the updated 2016 criterion of the Associação Brasileira de Empresas de Pesquisa (the Brazilian Association of Research Companies) 20 , which defines socioeconomic strata based on the possession of goods, access to water, the state of the street where the home is located and educational level of the head of household. Each item receives a score, the sum of which varies from 1 to 100 and indicates the stratum to which the individual belongs. Stratum A corresponds to the highest average household income, while B1 and B2, C1 and C2, and D-E, sequentially represent lower mean household incomes.
The Hoehn & Yahr Staging Scale (HY), the Unified Parkinson's Disease Scale, Part 3 (UPDRS-III) and the 15-item Yesavage Geriatric Depression Scale (GDS-15) were used to assess the clinical profile of patients, and the equivalent daily L-dopa dose (DLDD) was calculated.
DLDD was calculated according to the following formula: dose of (immediate release levodopa x 1) + (controlled release levodopa x 0.75) + (pramipexole x 100) + (entacapone x 0.33) + (oral selegiline x 10) + (amantadine x 1) 21 .
The HY scale was applied in the "off-medication" state to indicate the stage of PD of the subject (from 1 to 5). The higher the stage, the greater the severity of the disease.
UPDRS-III was used to assess the motor status of patients with PD. The score ranges from 0 to 108, with the higher the score, the worse the motor impairment. Tremor, Rigidity, Bradykinesia and Postural Instability Indices were obtained by adding their respective scores and dividing by the number of body regions evaluated in the UPDRS-III item 22, 23 :
• The GDS-15 was used as a screening tool for depression with a total score of five or more points indicating suspected depression 24 . Subjects were invited to participate in the research in the waiting room of the outpatient clinic on the days of routine medical consultations. For data collection, the interview and evaluations were performed at the same time in a private room with patients in an on-medication stage.
The instruments were applied in the following order: 1. Sociodemographic Data Sheet; 2. SCOPA-COG; 3. UPDRS-III; 4. MMSE; 5. GDS-15. The exception was the evaluation of the stage of the disease, using the Hoehn & Yahr Scale. As this requires the patient to be in an off-medication state, in some cases it was necessary to schedule evaluation for the date of the next medical consultation. Data collection was performed by a researcher with previous experience in evaluation (cognitive, motor) of people with PD.
The Kolmogorov-Smirnov test was used to verify normality. Using a multiple linear regression, the independent predictor variables of the SCOPA-COG score were identified. The intergroup comparison (elderly vs. non-elderly) was performed using the Mann-Whitney test. To test association between age and cognitive status, the X 2 test, odds ratio and 95% Confidence Index were applied. The Statistica 13.2 software programme was used, with p≤0.05. Table 1 displays the general characteristics (gender, age, economic classification, schooling and work activity) of the total sample and the elderly and non-elderly groups. In the total sample there was a higher percentage of male subjects, aged 60-69 years, from socioeconomic stratum C, with two to five years of study and in labor activity group G2.
RESULTS
The multiple linear regression model found that the variables age, work activity and tremor index were significant, explaining 59% of variability in SCOP-COG (Table 2 ). Age and work activity exhibited an inverse correlation, while tremor displayed a direct correlation. The SCOPA-COG score decreased by 0.18 points for each one-year increase and five points for each change in group: from G1 (greater cognitive demand) to G2 or from G2 to G3 (lower cognitive demand). An increase of 10.2 points was observed for each increment of one point in the tremor index, which varies in a decimal form from 0 to 4.
When the groups of elderly and non-elderly patients were compared, there was a significant difference only in terms of DLDD, MMSE and overall SCOPA-COG score and the Executive functions domain of the scale (Table 3 ). According to the SCOPA-COG cut-off points for MCI and dementia, the presence of cognitive impairment was higher in the elderly (75%) than in the non-elderly (59%) group. The elderly also had a higher percentage of cognitive impairment based on the MMSE cutoff points for dementia (36%). (14) 28 (14) 26 (15) According to the SCOPA-COG criteria, elderly individuals were three times more likely (OR=3.32-95% CI=1.06-10.79) to be categorized with cognitive impairment than non-elderly individuals (X2 = 5.39 with p= 0.02). In terms of MMSE, the chance of such a categorization was almost two and a half times greater (OR=2.42-95% CI=0.76-7.94) among the elderly (X2=2.81 with p=0.09) .
DISCUSSION
Age, work activity and tremors were the only variables that significantly influenced the total SCOPA-COG score ( p≤0.05). Age and PD seem to interact and negatively influence cognitive performance, specifically executive functions 8 .
Regarding work activity, Bohnen et al. 25 and Silveira and Portuguez 26 , corroborate the findings of the present study by indicating that involvement in mentally stimulating activities is associated with a better cognitive status among the elderly, including those with PD. The results of the present study indicated that there was an inverse correlation between work activity and SCOPA-COG score, or in other words the higher the category of the profession G(3), the lower the test score. This makes sense as G3 had the lowest cognitive demand, and the findings of Pool et al. 27 suggest that the higher the cognitive requirements of a profession, the better the individual's cognitive performance.
The complexity of the professional occupation performed throughout life directly influences cognitive reserve 28 . In theory, cognitive reserve allows individuals to cope better with the consequences of a disease which affects cognitive abilities, and remain clinically healthy for longer 29 . No studies were found that associate the cognitive demand of an occupation with the incidence/prevalence of the diagnosis of dementia in PD.
The tremors variable, measured by UPDRS-III, correlated directly with total SCOPA-COG score. This result can be explained by a possible protective factor associated with tremor symptoms. Baumann et al. 30 , indicated that patients with signs of rigidity and bradykinesia had a higher risk of cognitive dysfunction than those with tremor symptoms, while Wang et al. 9 also found positive correlations between tremors and cognitive test scores.
Alesovski et al. 31 , monitored the clinical progression of PD patients separated into a dominant tremor group (Group 1) and a postural disturbances and gait instability group (Group 2) over four years. After this period they found that Group 2 exhibited a more progressive deterioration in cognition than Group 1, which had a tendency to maintain a stable cognition.
The present study identified a significant difference between the elderly and non-elderly groups in DLDD, SCOPA-COG total score (and the Executive Functions domain) and total MMSE score. Adhikari et al. 10 reported that individuals aged over 60 with PD scored significantly lower on tasks that assessed memory and executive functions, while there was no difference between the groups in the MMSE. The reason for the absence of such a difference may be the small sample size, the fact that the majority of the sample was younger than 70 years, and the exclusion of patients with signs of dementia.
Dujardin et al. 32 categorized the sample into five groups according to cognitive phenotypes. Group 1 (G1) was composed of individuals with PD and intact cognition, while Group 4 (G4) included those with PD and severe cognitive deficits, particularly in executive functions. These two groups differed significantly in relation to age, with G1 having a mean age of 61 years and G4 a mean age of 73 years, showing how age affects performance in executive function tests.
While studies exist in literature that associate cognition in PD with age, to the best of our knowledge there are few comparisons between groups of elderly and non-elderly with PD and none at all for the Brazilian population. In the present study the elderly had a higher percentage of cognitive impairment than the non-elderly. In the study by Isella et al. 16 , which used the SCOPA-COG, patients with PD and dementia were older and less educated than patients with PD who did not suffer cognitive impairment.
Levy et al. 33 evaluated four groups of 180 individuals with PD, separating them by age (<72 and ≥72) and greater or lesser severity of the disease. The older/more severe group had a higher risk of dementia (RR: 9.7) than the younger group with less severe conditions. When the factor of severity of disease was eliminated, the ≥72-year-old group was 1.6 times more likely to have dementia than those aged <72 years. These studies confirm the influence of aging as a risk factor for dementia in PD 11 .
The elderly in the present study were 3.32 times more likely to be categorized with cognitive impairment than the non-elderly, according to SCOPA-COG. In a two-year follow-up study, a 70-year-old patient had a predicted risk of cognitive impairment of 13% within two years, while a 50-yearold had a predicted risk of 5% over the same period 34 .
Cultural and educational differences should be considered when comparing data from Brazilian individuals with studies from Europe and the USA. Such comparison is necessary in the case of the present work, however, as to date it is the only study which compares the cognitive profile of Brazilian elderly and non-elderly individuals with PD.
Possible limitations of the present study include its sample size; the cross-sectional design, which does not allow the identification of causality; the noninclusion of a control group of elderly and non-elderly individuals without PD and the application of tests in the on-medication stage only. Future studies with a larger sample size should also focus on the longitudinal monitoring of possible differences in the cognitive status of elderly and non-elderly individuals with PD.
CONCLUSION
The findings of the present study indicate that being elderly and having Parkinson's disease and a work activity with a lower cognitive demand are factors that negatively affect cognition, and can increase the chances of progression to dementia. The presence of tremors, meanwhile, was seen as a possible protective factor for cognition. These results, combined with longitudinal studies, may provide support for the formulation of treatments of prevention and cognitive rehabilitation, taking into account the influence of the factor of age on the cognitive performance of patients with Parkinson's disease.
